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llssue SjK'cific Promoters 

FIELD or THi: I\\ i:\TION 

The present invention is concerned with combinations of prostate 
gene promoters with a general enhancer, the SV40 enhancer, giving rise to 
esseiitiallv aiuliogen-mdependent promoters acti\*e in prostate cells winch 
are androgen-mdepcndent in their growtii and sin\-ival. 

BACKGROUND OF THE I\\ ENTION 

A luiniber of genes ha\'e been identified vvliich are exjM'essed 
predoininanilv in the prostate in males Pronioters and regulator\' regions oi 
a number uf such genes have been studied, either using transfection 
teeimio/ies or r>\' h.'llc'wing gep.e exjuession in tiansgenic mi(.*'. M()St !)f tlie 
genes identified as prostate-specific are androgen-inducible and this aspect 
of their function lias been studied in some detail. Thus the importance of 
androgen response elements for induced expression and/or binding of 
androgen receptor have been characterised in the prostate s}:)ecific antigen 
(PSA) (Cleutjens. Vaneekelen et al. 1996: Riegman. Vliestra et al. 1991), 
human glandular kallikrein (KLK2) (Murtha, Tindall et al. 1993). rat prostatic 
steroid binding proteins (PSBP) (Claessens, Rushmere et al. 1990; Rushmere, 
Parker et al. 1987), probasin (Pb) (Kasper, Reanie et al. 1994; Reniiie, 
Bruchovsky et al. 1993) and prostatic acid phosphatase genes (Virkkunen, 
Hedberg et al. 1994) and in regulatory elements in the introns of the rat PSBP 
C3(l) gene (Celis. Claessens et al. 1993) and the rat 20-KDa androgen 
regulated protein (Ho. Marschke et al. 1993). 

Elements involved in conferring prostate-specificity of expression per 
se, as distinct from androgen responsiveness. ha\^e not benn well 
characterised, though tissue-specific factors binding to regions of the^ PSBP 
C3 none [jromoter and 1st intron luu'e been identified (Celis. Claessens vA al. 
1993; Zhang, Parker et al. 1990). The gene for rat PSBP C(3J with 4 kb 
upstream and 2 kb downstream flanking sequences is expressed tissue- 
specificallv and with appropriate hormonal control in transgenic mice 
(Allison. Zhang et al. 1989). The use of a 5kb upstream region from the rat 
PSBP C3(l) gene to express the SV40 T-antigen could elicit {prostate tumours, 
but expression was not highly restricted and other abnormalities were 
oomnion (Mai'oulakou. Aii\'er et al. 1994). Studies with transgfuiic nncc 
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h;i\'(^ *;staL^lish' ^ci that r^^uions of the jjir'hiasin and PSHP CA?>\ ueiios can conlfjy 
prostate sjjecii icit v. 

The PSA and piobasm regiilalor\' regions are the two most studied 
among prostate-expressed genes. It has been estabhshed tliat a 430 bp region 
5 ujjstieam of the rat probasin gene is able to confer j)rostate sjjecificitv of 
expiession on a reporter gene (Greenbejg. Demayo et al. 1994: Matusik; 
\VO9403594); when used to target exprc^ssion of the S\'4() 1^-antigen. prostate 
tuniijurs de\'elo}) sjiecifically (Greenbcig. Dema\'0 et ah 199aj. This 
t^xjuession is not totally specil'ic but sjjecificitv is sicnificantl v improved b\' 

10 tli(j inclusion oi MAK (matrix attachment regions) from t!i(^ chick h'sozvme 
gene ( (^reenberg. Demayo et al. 1994), The 430 bp luomoter region is 
strongly responsix^e to androgen induc:tion and androgen I'esponse elements 
whicdi bind the androgen rt^ceptor (AR) ha\-e been charact(iris(?cl (Claessens. 
Rushmere et al. 1990; Kasper, Rennie et al. 1994: Matusik, VVO9403r^94; 

15 Rennie. ]3rucho\^sky cA al. 1993). A negati\'e regulatoiA' region between bases 
-42G and -28G lias also been identified (Rennie, Bruchoysky et al. 1993]. 

The PSA upstream region (to -630 bp) also acts as a strongly androgen 
responsiye promoter and androgen response elements ha\^e also been 
characterised. This region is not sufficient to direct tissue specific 

20 exi)ression in transgenic mice, howeyer. Use of the G30 bp human PSA 

promoter region to express an actiyated Ha-ras oncogene in transgenic mice 
led to the deyelopment of saliyary gland and not prostate tumours 
(Schaffner. Barrios et al. 1995). An enliancer region has recently been 
identified in the region 4 to 5kb upstream of the transcription start site. The 

25 I\SA enhancer has been shown to act as an androgen-inducible enhancer and 
in combination with the PSA promoter to display significant cell-type 
specificity (Henderson. VV09519434: Schuur, Henderson et al. 199G). Also 
Pang et al. ha\'e reported that the eqni\'alent promoter region isolated from a 
prostate cancer patient contained 7 mutations compared to the published 

30 sequence and was highly active in the prostate cancer cell line LNCaP 
(Belldegrun and Pang. \V09G14875: Pang, Taneja et al. 1995). 

The \dral SV40 enliancer was the first enhancer identified and it has 
been extensi\'ely characterised. It has the properties of enhancing 
expression from a yariety of promoters whether it is upstream or 

35 downstream of the gene and is functional in either orientation. There are a 
limited number of reports where the S\'40 enhancer has been used in 
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conjunction with a ste.MX)icl-ies]ionsi\-o promoter. Vov exanijilo Israel and 
Kaufman (Isiael and Kaufman 1989) reported substantial dexaninthasone 
induction of cxj^iression (up to 17 fold) in constructs which combined the 
S\'40 enhancer and adenovirus major late promoter with different copy 
numbers of glucocorticcnd response elements deri\'ed from the mouse 
mammarv tumour \'irus LTK promoter/enhancer. Wvnshaw-Boiis et al. 
(VVvnsliaw-lioris, Short et al. 1980) found that the SV4U enhancer had little 
effect on basal le\-el transcription or glucocorticoid-inducibility (a!iout G- 
fold) of the rat pliosi)hoenolj:iyru\'ate carboxykinase gene. The 3 to 5-fold 
glucocorticoid induction mediated by intragenic sequences of the rat growth 
hormone gene was tomnl to be fujuivalent m the presence or absence of tlic 
SV40 enhancer (Birnbainn and Baxter 198G). In another case it was obser\x^d 
tlidt tb'.' glucocorticoid resp»onse region of tjie t\'rosine amino t laivsferasc^ 
gene was able to confer 2 to 3 fold glucocorticoid indiicibility on the SV40 
enhancer/early promoter (Grange. Roux et ah 1989). These examples 
indicate that contmvied steroid responsiveness is normally seen when the 
SV40 enhancer is present in conjunction with a steroid-responsive promoter. 

The present inventors have combined, in various constructs, the viral 
SV40 enhancer with the promoter regions of two prostate-expressed, 
androgen-induced genes -probasin and PSA. They have observed a 
substantial increase in the basal level of induction of the promoters without 
a corresponding increase in the androgen-induced lev^el of activity. The 
promoter/enhancer combinations are thus now essentially 
androgen-independent, but maintain their specificity profile with respect to 
expression in prostate and non-prostate cells. Thus the probasin; SV40 
enliancer combinations sliow substantial prostate specificity. Vvdnle 
PSA'SV40 enhancer combinations are more promiscuous. 

SUMMARY OF THE IWTiNTIOX 

Accordingly in a first aspect the present invention consists in a 
genetic construct providing preferential expression in specific tissue of a 
coding sequence, the construct including the following elements (1) a steroid 
responsive promoter from a tissue specific gene. (2) a coding sequence, and 
(3) an S\'40 enhancer, the elements being arranged as follows: 



wo 98/33903 



PCT/AL98/00057 



the steroid ies]jonsi\-c- !")roinoter iioin th(.^ tiss\io S5)fjeific gen^- ..'eiiig 
U})streain of the oodiim secpuMice and tlie S\'4(} enhancer l)eing 3" of the 
coding sccjuence. or 

the S\'40 enhancer heing uj)strearn of the coding secjnence and the 
5 stcioid responsi\'e promoter from the tissue specific gene being positioned 
l:)et\veen tlic S\MO enhancer and the coding sequence, or 

the stei'oid lesponsu'e promoter from the tissue specific gene being 
upstream of the codmg sequence and the S\'40 enliancer benig pcjsitioned 
within an intixm with.in the coding secpience: 
10 wlierein the [jromoter has a lowered le\'el of sUMoid res])onsi\'eness in the 
construct than in its nati\'e state. 

In a second aspect the ju^esent iiu'ention consists in a genetic cassette 
comprising a stfuoid res])onsi\f^ [uomottu' from a tissue specific gene and an 
S\MO enhanc:ei" and an insertion site into which a coding sequence can be 
15 inseu'ted. the inseition site being adjacent to and downstream of the 
promoter, wherein the promoter has a lowered level of steroid 
responsiveness in the cassette than in its native state. 

In this aspect of the invention the SV40 enhancer may be upstream of 
the tissue specific promoter or rice versa. 
20 In a preferred embodiment of the present invention the promoter from 

the tissue specific gene is androgen-responsive. It is also jjreferred that the 
tissue specific gene is prostate specific. 

In further preferred embodiments the tissue specific ])romoter is the 
probasin promoter, in particular Pb430 or Pb286 as described herein. In 
25 another embodiment the promoter is the PSA promoter, in particular PSA630 
as described herein. 

In a third aspect tlie j}resent in\'ention consists in a \'ector including 
the genetic construct of the first aspect of the present in\'ention or the 
genetic cassette of the second asj^ect of the present invention, 
30 It is presentlv preferred that the vector is human adenovirus Type 5 or 

ovine adeno\drus. 

In a further aspect the present iin-ention pro\'ides methods of 
treatment of cancers, in particular, prostate, bladder and breast. in\Tjl\-ing 
gene therapv using the constructs of the present invention. The use of these 
35 constructs enables the use of androgen-ablation treatment in combination 
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with the expression of therapeutic penes in gene therapy for 
androgen-independent or andropen-dei)endent [)rostate cancer. 

Throughout this specification, unless the context recjuires othei wise, 
the word "comprise", or variations such as "comprises" or "comprising", will 
f) be understood to iinjjly the inclusion of a stated element or integer or group 
of elements or integers but not the exclusion of any other element or integer 
or grou]:) of ehunents or integers. 

nKTAILED DFSCRIPTIOX OF THE INVFATION 

10 In order tliat the nature of the present in\'ention may be more clearly 

undHrsiood j^refprred forms thereof will now be described with reference to 
the following nen-liniiting Examples. 

FIGURE LEGENDS 

15 Figure lA shows a linearised map of the plasmid pCATSAT. 

Restriction enzyme sites H(Hind III), Sp(Sph I), P[PstI], S(SalI], 
X(Xbal) and BamHI are shown: amp and ori are the plasmid 
ampicillin resistance gene and origin of replication respectively. The 
chloramphenicol acetyl transferase (CAT) and serine acetyl transferase 

20 genes are indicated as is the rous sarcoma virus promoter (RSY) and 

polvadcnylation regions derived from the human growth hormone 
gene or SV40. 

Figure IB shows a number of promoter/enhancer constructs made in 
the pCATSAT vector. Promoter regions upstream of the CAT gene 

25 were dern^ed from either the probasin (Pb430 or Pb286) or PSA 

[PsaC30] Ronos. The SV40 enhancer is shown as a dark box, its 
orientation being indicated by the position of the Ncol (N) site. 
Figure 2 shows tlie sec}uence of SV40 enhancer. The Bst\l sites used 
for cloning and the unique Xcol site are underlined. 

30 Figure 3 shows the transcriptional activity of constructs containing 

the Pb430 promoter in a number of cell types. 

Figure 4 shows the transcriptional activity of constructs containing 
the 286 base pair probasin promoter in a number of cell types. 
Figure 5 shows the transcriptional activity of constructs containing 
35 the 630 base pair PSA promoter m a number of cell types. 
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I'igiiro () shows the rtx;oinbinrint adenox'inis A(ir)S\'hPlj43C)PXP. The 
c:assett(3 containing the SVbPb43i) enhanoejv])roniotei\ the E.coh 
pui ino nucleoside jjhosphoiyhase gene (PN'PJ and SV4(J 
])olvaden\'lation region (S\'poh'A) is inserted into the deleted Ela/6 
region of the human adeno\ irus type 5. Below, in brackets, is shown 
llie equi\'alent cassette with the PSAG30 base jjair promoter included 
in the vn^us AdSPSAPNP. 

Figure 7A shows the effect of the combination of treatment with either 
Ad5S\*bPb430PNP (S\Tbj or Ad5PSAPXP m combination with 
ti-MPDR oi' PC3 cell \ ial)ility. \*Kibility was measured as metal.)olic 
acti\'it\' relati\'e to conti'ol. without \'irus or diaig. MOT - multiplicity 
ui infection. 

Idgure 7H shows tii(^ eifect ol \*irus plus drug tieatnient (m MRC5 cells 
Figure 7C shows the efloct of virus plus diaig treatment on HepG2 
c;ells. 

EXAMPLES 

Plasmid Constructs. 

The following plasmids combining the S\MO enhancer region in 
different positions anci orientation with the promot(3r regions of the rat 
probasin and human PSA genes aie diagrammed in Figure 1. All })lasmids 
irave been prepared ushig the base plasmid pCATSAT. This plasmid w^as 
derived from the plasmid pCAT-basic (Promega) by insertion into the BaniHI 
site of a reference gene, serine acetyl transferase (SAT,) This reference 
reporter geiu^ is uuider the control of the ubiquitouslv-expressed rous 
sarcoma \drus promoter (RSV) and contains a 3' polvadenvlation region 
deii\-ed fixnn the human growth hormone geiK^ A BamPII site was re- 
generated as shown between the SY40 and human growth hormone 3' 
polyadenylation regions. 

Probasin sequences from -420 (Hindlll) or -286 to the Sad site at 
{position -f 28 were isolated by PGR from rat genomic DXA and cloned into 
pCATSAT to produce the Pb430 and Pb286 constructs, respectively. For 
Pb430 the PGR fragment was cloned as a Sad fragment into the Sad site of 
i:)BluescriptSK+ using the Sad site at -28 and a sile incorporated into the 5' 
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primer. It was then recloned as a IIiiullII to Xbal fracincnt into pCJATSAT. 
The Pl)28r> PC:R fragment was cloned nito pBluescrijitSK-^ as an KcoRI to 
Spcl h-anment using sites contained m the 5' and 3* primers respectively; it 
was then cloned as an Hmdill to Spel fragment into Hindlll-Xbal cut 
5 pCATSAT. The PSAG30 plasmid contained sequences 5' of the PSA 

transcription start site from EcoRI site (-G30) to the Ihndlll site (-f G) which 
were isolated from human genomic DNA by PGR amjjlification. 

S\'40 enhancer sequenc:es were isolated as a ISstYI fragment from the 
plasmid pCAT-enhancer (Promega). The sequence of the enhancer region is 

10 shown m Fiuure 2. The unique Ncol site is underlined. This fragment was 
subcloned into tlie BamHI sites of tlie jjlasnuds Pb430CATSAT and 
PSA630CATSAT to produce the plasmids Pb430CATSATS\\H and 
Pb43nrATSATS\1) and PSA630CATSATSVa and PSAG30CATSATS\'b 
respectively. The a and b orientations of the eiiliaiicer are distinguished by 

15 the position of the Ncol site as indicated in Figure 1. For placement of the 
enhancer upstream of the PB430 promoter the BstYI enhancer fragment was 
cloned into BaiuHTcut pBluescriptSK+ (Stratagene), then re-cloned as a 
Xbal to Kpnl fragment into ]3UCl9. It was then excised as a flindlll fragment 
and cloned into the Hindlll site of Pb430CATSAT to give the plasmids 

20 SVaPb430CATSAT and SVbPb430CATSAT. The SY40 enhancer was cloned 
in front of the Pb286 j}romoter in the pBluescriptSK-h plasmid using BamHI 
site incorporated in tlie 5' PGR primer. The two enhancer orientations in 
front of Pb286 were then re-cloned as Hindlll-Spel fragments into Hindlll- 
Xbal cut pCATSAT to give plasmids SVaPb286CATSAT and 

25 SVbPb28GCATSAT as show^ii in Figure 1. 



F^xample 1: 



A range of cell tvpes were transfected witli the Pb430CATSAT 
30 construct and plasmiris ronraining the SV4U enhancer in eitiier orientation 

either downstream of tlie GAT gene or immediately upstream of the probasin 
promoter. 



Cell T\ pcs 

35 
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Prostat(' tuinoiH-deii\ed C(dl linns vised were LXCaP fobtaiiied from 
Di. L. Chunu) and PC-3 (obtained Iroin the ATCCJ. LXCaP cells are 
andj()gen-sensiti\'e and express a mutated androgen lecepto]-; PC-3, DU145 
and TsuPr cells are androgen independent. Tiimoiii* cell lines deri\^ed from 
T) other tissues included tlie breast cancer line MCF-7 (obtained from the 
ATTC^). the liver cell hue He]jG2 cells (from Dr. G. Schreiber). and the 
l)ladder cancer cell line BL13 (Russell. Wass et al. 1989). Human 293 
(Mnl)rvoiiic kidnev cells, adeno\-irus translormed. were obtained from Dr. F, 
Ciraham. The normal lunc: librol)last lino MRCf) and the chmese hamsttu' 

10 o\*ary line CHO Kl were obttuned irom Dr. R. Iloiliday. LNCaP cells were 
maintained in l^-m(xluun (Thalmann, Sikes et al. 1996). PC-3. DU145 and 
'J'suPr MCF7 and BL13 cells were maintained m RPMI 164(3 medium 
contaiiuiig 2mM glutamine. non-essential amino acids and UV^a festal bo\'in(^ 
serum (FBS). HepG2 and MRCJv") cells weve maintained in Dulbecco's MEM 

in containing 2 mM glutamine. 0.45^*0 glucose and lO^'o FBS, CHO and 293 
cells were maintained in MEM containing non-essential amino acids and 
109b FBS. 

lraj}sfcctio2JS 

20 

For transfection, cells were seeded at 30 to 509cj confluencv in 35 mm 
dishes and trausfected the following day using DOTAP (Boehnnger) 
according to the manufacturers protocols. Amounts of DNA and DOTAP 
were optimised for each cell type. Generally. 2.5^g of DNA mixed with 15/^1 

25 of DOd'AP was used to transfect one dish. Control transfections contained 
either plasmid (pBR322) DNA as a negative control or a standard mix of 
RSYCAT and RS\\SAT plasmids as a positi\'e control. Transfection of MRC5 
cells was carried out using Lipofectamine (Gibco-BRE) according to the 
manuiacturcr's instructions. 1 ransfections cjf DLil45 and TsuPr cells were 

30 done using another cationic lipid transfection reagent CS067 and a similar 
protocol j)rovided by Dr. T. Eockett (other transfection reagents such as 
Eipofectamine may also be used). 

CATcjud SAT assays: 

35 



wo 98/33903 



PCT/AU98/00057 



9 

At 44-48hr post-transfection cells were rinsed thiee times with PBS. 
and har\'estecl bv scrapnip into a l.onil centrifuge tube and brief 
centrifugation. Cell pellets were resuspendcd in G()|.il of O. lM Tris.IiCl, 
pH7.5, containing 500|.iM Pefabloc protease inhibitor (Boelinnger). Cells 
5 were h^sed by three cycles of freezing and thawing and debris was pelleted 
for 5niin in a microfuge. Supernatant (20/^1) was set aside for SAT assays 
and the reinaining extract was heated at 65' C for 10 mm. Debris was again 
pelleted and the supernatant used for CAT assays (Sleigii 198G). Non-heated 
extract was used for assays of serine acetyl transferase activity. Reaction 

10 mixtures (20^^!] comprised 2 or 4/^1 of cell extract. IniM acetyl coenzyme A 
antl 20nuM serine containing O.luCi 14C-serine (Amersham. 50 mCi/ml. 150 
inCi/mmol]. Aliquots were remo\'ed between 20 and 120 min and reactions 
were stopped In' heating at 95''C for 3 min. Reactions [HTxlucts were 
separated by thin layer chromatography and subjected to phosphor image 

15 analysis (Molecular Dynamics). The extent of conversion of serine to 

acetylated serine was determined using ImageQuant software. The ratio of 
RSVCAT to RSVSAT in the control transfection in each experiment was used 
to normalise promoter activities relati\'e to the RSV promoter. 

20 Promoter Activities 

Activities of the constructs containing the Pb430 promoter and 
different arrangements of the SV40 enhancer in different cell types are 
shown in Figure 2. The promoter alone show^s low activity in the LNCaP 

25 prostate cell line and negligible activity in the PC-3 line which lacks an 

androgen receptor. Co-transfection of the androgen receptor into PC-3 cells 
leads to a strong stimulation of expression, indicating the critical androgen- 
dependence of the promoter. Among the non-prostate cell lines slight 
activity was seen in the MCF-7, breast, and HepG2. liver, cell lines. For all 

AO four enhancer-containinc nonstnu^ts increased exoression was seen in most 
cell types. The most dramatic increase was seen in the PC-3. DU145 and 
TsuPr prostate cell lines where expression ranged from 10 to 609-0 that of the 
RSV promoter. This high le\'el expression is seen in the absence of co- 
transfection of the androgen receptor. Indeed, when the androgen receptor 

35 was c:o-transfected activity was generally iound to be lower in PC-3 cells, 
j)erha]:is reflecting competition between binding factors or stimulatory 
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]jath\va\ s, A siiiiilai- rM'fnc;t was s(umi in the and TsiiPr lines friata not 

shown]. The Pb43()SVa. S\'aPb430 and S\'bl^b430 constructs sliowed 3.5 to 
G iolf] InpluM' expression in the prostate PC-3 and DU145 cells than in any of 
the other cell t\'pes tested. Higliest expression in non-prostate cell types was 
G seen in the cell lines of secretory epithelial origin, the breast cancer cell line 
MCP-7 and the bladder cancer cell line BL13. It should be noted that the 
androgen receptor is expiessed in the MCF-7 line. Expression in the other 
c (dl lines, 293 (kidnevj. MRCf) (lung fibroblast) and IIepG2 (li\'erj was much 
lower, at least 20 fold, for example, for the S\'bPl:)430 construct. Other 

10 ( xpernnents ha\'e shown that the Pl)430 promoter can also be actu'ated bv 
AR gene co-transfection in most non-prostate cell Hues. Sinularlv to their 
function in PC-3 cells tlie Pb430/S\MC) enhancer combinations show no or 
nuich reduced lequirement ioi^ AR gene co-transfruction. Thus the probasin 
promoter 'S\MO enhancer comloinations proxdde for substantial specificity for 

15 expiession in the PC-3 androgen-independent prostate cells ielati\'e to other 
cell typt^s. The lack of requirement for the presence of androgen receptor for 
high level expression also provides for a significant improvement in utility 
compared to the probasin promoter alone, as these combinations wdll be 
active in androgen-independent cancer cells and can be used while 

20 continuing androgen ablation therapy designed to eliminate androgen- 
dependent tumour cells. 

Example 2 

25 A range of cell types were transfected with the Pb286CATSAT 

construct and plasmids containing the SV40 enhancer in either orientation 
either immediatelv upstream of the Pb286 promoter. 

Results of transfections are shown m l^igure 4. As for the Pb430 
30 promoter, the Pb286 promoter is very poorly expressed in PC-3 cells, but is 
liighly expressed wdien co-transfected with the androgen receptor. Again, 
combination of the Pb286 promoter with the SV40 enhancer are highly 
cxpi'esscd in PC-3 cells in the absence of the androgen receptor. For the SVb 
enhancer orientation expression was 70% of that seen in the presence of the 
35 androgen receptor, while for tiie SVa orientation expression was reduced in 
the presence of the AR (similarly to the Pb430 constructs]. While expression 
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was liinluM- in VC-'A cv.Us than iii non-prostale cvU t\-j.)(^s. the specificitv of 
(>xi)ics?ion was less than tliat seen lor the Pl)43() constmrts. The effect of 
the (Mihancer is thus similar to that seen for the Pb4:K) constructs in 
bv])assin3 the requirement for androgen induction for expression from the 
f) {jroniotcr. 

Examplf? 3. 

Reduced AR recpnrement for exjiiression from PSA ]:)romoter constructs 

10 incorporating the S\'40 enhancer. 

Exjjression trom promoter constructs PSAG30, PSA630S\'a and 
PSA630SVb was exammed in a number of cell lines followin.g transfection 
alone oi' m combination with tl:ie AR gene. Results are shown in Figui-e 5, 
Expression from the PSA630 promoter was found to be significantly 

15 increased in the presence of AR in all cell types studied, though the ]e\'el of 
induction varied considerably. Constructs containing the S\'40 enhancer in 
eitlvM- orientation 3' of tlie CAT gene showed substantially less enhancement 
of expression in the presence of AR in almost all cell types. The effect of AR 
ranged from three fold induction to two fold repression in different 

20 instances. The only exception was in MCF-7 cells where \hc AR enhanced 
expression by 5.8 and 4.3 fold for the SVa and SVb constructs respectively 
compared to tenfold in the absence of the enhancer. While these PSA630- 
based constructs show poor prostate specificity the effect of the SV40 
enhancer on expression from this androgen-responsive promoter is similar to 

25 that on tlie Pb promoters In that expression becomes substantially androgen- 
mdepcndent. 

Exiiinple 4 

30 Tlie promoter cassette SVbPb430 was excised from 

pS\1:)Pb430CATSAT as a Sail to Xbal fragment and blunt-ended. It was re- 
cloned in front of the E.coli purine nucleoside phosphorylase (PNP) gene in 
the plasmid pXCX3 PSAPNPase (Lockett et al. 1997) which had been cut 
with Kpwl and Iliiidlll. blunt-ended and re-ligated to rcino\'e the PSA 

35 promoter and subsequently cut with Spel and blunt-ended. This was then 
us^'d to construct. \'ia recombination, a rfM;fjmbincint human T\pe 5 
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prostate-specific manner in both androcen-i'esponsi\'o and androgen- 
independiMit prostate cells and in absence (^f and ix)^c(mis (as in cancer 
i:iatients undergoing androgen-ablation treatment). Tliis is of ])articular 
importance for examjjle in the expj-ession of theiajjeiitic genes in gene 
tl)eraj)y for androgen-indejjendent jn'ostate cancer. 

As will be understood tlie constructs of the present in\'ention will also 
be useful where patient has been treated surgically (castration) or with 
inhibitors ol androgen synthesis or action. Specifically such androgen- 
blockade therapy can be continued without substantiallv diminishing the 
acM\'it\' of these promoters. 

It will be appreciated by persons skilled in {he art tliat numerous 
\'ariations and/or modifications may be made to the invention as shown in 
tlie s|ieeili( oml:>od iments without departing irom tiic spirit or scope of the 
invention as broadly described. Tlie present embodiments are. therefore, to 
be considered m all respects as illustrati\'e and not restrictive. 
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Clainis :- 

1. A genetic construct ])ro\'iding pi-elerential expression in sj^ecific tissue 
of a coding secjiience, the construct including the following elements (1) a 

5 steroid responsi\'e jnoniotei from a tissue specific gene, (2j a coding 

s(i{iuence, and (3) an SV4() enhancer, the elements being arranged as follows; 

the steioid responsive jMonioter from tlie tissue specific gene being 
ui)stream of the ( oding sequence and the SV40 enhancer being ?/ of the 
coding secpience, or 
10 the S\'4() enhancer l^emg upstream of the coding seqnt^nce and the 

steroid responsi\'ej ]jromoter from the tissue specific gene being jjositioned 
l.ietwe(m the S\'40 enhancer and the coding sequence, or 

the steroid responsi\-e promoter from the tissue specific gene being 
upstream of the coding sequence and the SV40 enliancer being positioned 
15 within an intrcMi witliin the coding sequence; 

wherein the promoter has a lowered level of steroid responsi\'eness in the 
construct than in its nati\'e state. 

2. A genetic construct as claimed in claim 1 in which the steroid 
responsive promoter from the tissue specific gene is upstream of the coding 

20 sequence and tlie SV4n enhancer is 3' of the coding sequence. 

3. A genetic construct as claimed in claim 1 m which the SV40 enhancer 
is upstream of the coding sequence and the steroid responsive promoter from 
the tissues specific gene is i)ositioned between the SV40 enhancer and the 
coding sequence. 

25 4. A genetic construct as claimed in claim 1 in which the steroid 

responsive promoter from the tissue specific gene is upstream of the coding 
sequence and the S\'40 enhancer is jjositioned witliin an mtron within the 
coding sequence, 

f). A genetic construct as claimed in any one of claims 1 to 4 m which 
30 the steroid responsi\'e promoter from the tissue specific gene is 
androgen-responsive. 

G. A genetic construct as claimed in any one of claims 1 to 5 in which 
the tissue specific gene is prostate specific. 

7. A genetic construct as claimed in any one of claims 1 to G in which 
35 the steroid responsi\'e promoter from tlie tissue specific gene is the probasin 
promoter. 
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8. A ueiietic: coiisliuct as Llaiined in claim 7 in which thc^ j3ron;ioter is 
Ph430 or Ph28f). 

9. A genetic construct as claimed in any one of claims 1 to 6 \n which 
the steroid ]-esponsi\'e promoter fiom the tissue specific gene is the PSA 

5 promoter. 

10. A genetic construct as claimed m claim 9 ni which the promoter is 
PSA630. 

11. A genetic cassette compi'ismg a steroid responsive promoter from a 
tissue specific gene and an S\MO enhancer and an insertion site into which a 

10 coding secpience can be inserted, the insertion site being adjacent to and 
downstream of the promoter, wherein the promoter has a lowered level of 
steroid responsiveness in the cassette than in its native state. 
12 A g(;nolic cassette as claimed in claim 11 in wliicli the SV40 enhancer 
IS upstream of the steroid resj)onsi\*e promoter of the tissue specific gene. 

15 13. A genetic cassette as claimed in claim 11 in which the SV40 enhancer 
is downstream of the steroid responsive promoter of the tissue specific gene. 
14. A genetic cassette as claimed m anv one of claims 11 to 13 in which 
the steroid responsi\^e promoter of the tissue specific gene is 
androgen-responsive. 

20 15. A genetic cassette as claimed in any one of claims 11 to 14 in which 
the tissue specific gene is prostate specific. 

16. A genetic cassette as claimed in any one of claims 11 to 15 in which 
the steroid responsive promoter of the tissue specific gene is the probasin 
promoter. 

25 17. A genetic cassette as claimed m claim 16 in vvliich the promoter is 
Pb430 or Pb286. 

18. A genetic cassette as claimed in any one of claims 11 to 15 in which 
the steroid resj^onsive promoter of the tissue specific gene is the PSA 
promoter. 

30 19. A geiiCtic cassette as claimed m claim IB in w^iiich the promoter is 
PSA630. 

20. A vector including the genetic construct as claimed in anv one of 
claims 1 to 10 or the genetic cassette as claimed in any one claims 11 to 19. 

21. A \-ector as claimed in claim 20 in which the vector is imman 
35 ad(mo\'irus Type 5. 
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22. A \'ector as claimed m claim 20 in which tiie \'ector is (j\'iiie 
adenovirus. 
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